The affiliation to an institution provides prestige and identity to researchers and determines access to resources and infrastructure. Institutions in turn seek to affiliate researchers to secure their knowledge and skills, benefiting the research conducted within these institutions and their position in national and international rankings. This study documents the phenomenon of researchers having multiple affiliations and discusses potential causes and consequences.
A phenomenon that is largely unexplored is that of multiple affiliations, or co-affiliations, where academics are formally engaged with more than one institution at the same time (1) . Institutions have an important role in academic research, as the affiliation to them is closely linked to access to resources, networks and research infrastructure. This in turn supports scientific discovery (2) . Affiliations moreover determine the value ascribed to individual researchers, as institutional prestige can impact academics' careers and funding opportunities (3) . Given their importance, academics may seek out affiliations to institutions outside their main employment to ensure access to resources and networks. Affiliation information is also used for assigning publications to scientific institutions in research assessments and rankings (4) . This may create incentives for institutions to offer side appointments to high-profile researchers who are primarily employed elsewhere in order to increase their ranking. Such practices raise concerns regarding the potential assignment of research discoveries to places where they did not originate (5, 6) . A better understanding of the extent and nature of multiple affiliations and how they may relate to research assessments is therefore crucial.
Here we analyze affiliation information of 8,534,248 authors from 40 countries based on 8,893,241 published research articles. We consider every article published between 1996 and 2018 in a representative set of journals [see Supplemental Material (SM), Tables S1 and S2 for details]. Journals are sampled randomly from the top half of the Scimago impact factor distributions in each of 14 disciplines. Our data originates from Scopus, which has three important advantages: Its superior coverage of scientific articles (7) , the disambiguation of authors and their affiliations, and the provision of additional information on organisations to which the affiliations relate (see SM for details). An author is considered to have multiple affiliations if she reports at least two distinct affiliations on at least one article in a given year.
Our analysis shows that the increase of authors with multiple affiliations is a global phenomenon. In total, 12.7% of all articles list at least one author with multiple affiliations. The share of authors with multiple affiliations increased from 8% in 1996 to 13% in 2018. This trend is prevalent in all scientific fields, all journal quality groups, and all countries (see Figure 1 ).
Comparing across disciplinary fields shows that the increase is strongest in Neuroscience (8.9% to 16.4%), Chemistry (3.9% to 10.4%) and Medicine (6.6% to 12.7%). Journals with a higher impact factor have on average a higher share of authors with multiple affiliations, although the share of multiply affiliated authors is rising in journals of all quality groups (see Figure 1 , upper right panel). When distinguishing authors by country of their first listed affiliation, we find a substantial variation in the occurrence of multiple affiliations between countries. Whereas in the United States the share of authors with multiple affiliations remained quite constant at about 9%, the shares in other larger economies increased substantially over time (see Figure 1 , lower left panel). In Europe, France and Norway stand out with both a steep increase in the share and a high peak level in 2018 with about one in four authors reporting multiple affiliations on their scientific articles (See Figure 1 , lower right panel and Figure S4 for all countries). Multiple affiliations became more common in Europe relatively abruptly in the early to mid-2000s.
In China however the share started to increase already in the late 1990s, peaked in 2005 and remained relatively constant until 2016.
The vast majority of co-affiliations occur within the academic research sector (see SM for details on classifications of affiliations). More than 50% of all multiple affiliations involve either two universities or a university and a research institute (see Figure 2 ). In Medicine, affiliation with a university and a hospital is the most frequent co-affiliation (36%). Multiple affiliations that involve governmental organisations are rare in all disciplines except Biology (6%). Multiple affiliations that involve companies are also rare, except in Computer Sciences and in Engineering where university-company affiliations account for about 6% of multiple affiliations (see Table S5 for details for all disciplines).
Multiple affiliations span national borders too. Figure 3 illustrates the importance of these foreign affiliations, i.e. multiple affiliations where at least one institution is based in another country. The left panel shows the proportion of authors with international co-affiliations in all authors with multiple affiliations in all 40 countries during the 2015-2018 period, and the right panel depicts the three most important "host" countries for international co-affiliation. Colors in the left panel indicate the share of author with multiple affiliations in all authors in a country.
The importance of international co-affiliation varies substantially between countries. Forty-two percent of authors based in the United Kingdom have an international co-affiliation and most of these international institutions are located in either the United States, Germany, or China. The share of authors with international co-affiliations is much lower, for instance, in France (12%), or in Norway (18%) which we showed to have some of the highest occurrences of multiple 
Notes: The figure depicts the share of authors with multiple affiliations by field, journal quality group, and country. Authors are assigned to fields based on the fields to which their article's journal is assigned. Authors can occur multiple times if they publish in different years or in different fields resulting in 34,111,267 author-year-field observations. Authors are assigned to a journal quality category based on the octile according to a journal's field-specific Scimago Impact Factor (in cases where a journal is ranked in multiple fields, the higher octile applies). Authors are assigned to the country of their first listed affiliation per publication. See SM for details on data preparation. affiliations. Overall, there is a negative correlation between the share of authors with multiple affiliations in all authors and the share of authors with a foreign co-affiliation of ρ = −0.522, indicating that multiple affiliations occur mainly within countries. For the majority of countries the most important host of co-affiliations is the United States, with shares ranging from 17% to 53%. For Russia, Germany assumes the role of host for about 25% of researchers with an international co-affiliation. For researchers with a first affiliation in the United States the most important host country is China. Geographical neighbors are typically among the three most important countries of foreign co-affiliation. Comparing the 2015-2018 period to the 1996-1999 period (see Figure S6 ) reveals a broadened set of host countries as China and several European countries became more prominent. The increasing prevalence of multiple affiliations suggests that fundamental changes to institutional conditions and the organisation of science are at work. Previous research discussed changes in the complexity of science and increases in team sizes and cross-institutional collaborations on co-authored papers as its consequence and important coping mechanisms (8) (9) (10) .
The rise in multiple affiliations may be the reflection of another coping mechanism.
Science and higher education policies could be a further driver. The increase of authors with multiple affiliations has been particularly pronounced in countries that implemented substantial structural funding reforms over the past two decades (11, 12) . Co-affiliations to well-endowed institutions could provide a means for individual researchers to redress any imbalances in resource access.
The increase in multiple affiliations may also be related to the growing importance of bibliometric indicators for research funding distribution (4) . Institutions may have strong incentives 
Notes: The figure depicts the shares of authors with foreign co-affiliations in all author-article observations with multiple affiliations (left) and the three most common host countries for these affiliations (right). Authors are assigned to the country of their first listed affiliation. A greener bar means a higher share of authors with multiple affiliations within a country. See SM for details on the measurement. to affiliate prolific researchers in order to increase their chances in funding competitions and to improve their ranking in institutional assessments.
In addition, foreign co-affiliations could reflect traces of increased international mobility (11, 14) . They may provide an important source of productivity-enhancing "home country linkages" (15), or make it easier for researchers to stay connected with previous institutions when internationally mobile. Such co-affiliations are likely beneficial for international research networks and knowledge exchange.
We indeed found a higher share of authors with multiple affiliations on articles in top journals compared to lower impact journals, which is indicative of such ranking and mobility mechanisms. Since researchers and institutions may benefit from multiple affiliations, condemning these is thus not a good fix. Yet, the increase in multiple affiliations also implies that counting publications simply based on listed affiliations distorts institutional performance measures.
Multiple affiliations should therefore be taken into account in any bibliometric evaluations. Just as we acknowledge the contribution that multiple authors make to a scientific discovery, we may explicitly acknowledge the contribution of multiple institutions to the scientific work of an author.
Supplemental Materials

A Data collection
All data originate from Scopus and were downloaded in January and February 2019. Scopus is a large database providing linked and uniquely identified bibliometric information on the level of authors, affiliations, sources (e.g. journals) and documents. We download bibliometric information for 8,893,241 documents. These documents fulfill the following criteria: 1. published during the 1996-2018 period, 2. classified by Scopus as research article (as opposed to editorial, discussion, review, etc.), 3. published in a journal that is part of our sampling procedure (see below), 4. contains valid affiliation information for at least one author 1 and 5. at least one author's affiliation is located in the set of countries that we look at. The analysis focuses on OECD countries (excluding Latvia, Luxembourg and Iceland) as of 2018 and a group of comparison countries consisting of Argentina, China, Romania, Russia, Singapore, South Korea, South Africa and Taiwan. 2 In total our analysis includes 40 countries (they are listed in table   S2 ).
The set of journals was sampled randomly to represent the following 14 All Science Journal Classification (ASJC) fields: Arts and Humanities (Arts/Humanities); Agriculture and Biological Sciences (for brevity, Biology); Biochemistry, Genetics and Molecular Biology (Biochemistry); Chemistry; Computer Science (Computer Sci.); Earth and Planetary Sciences (Planetary Sci.); Engineering; Immunology and Microbiology (Immunology); Mathematics; Medicine;
Neuroscience; Pharmacology, Toxicology and Pharmaceutics (Pharmaceutics); Physics and Astronomy (Physics); Social Sciences. For each field, we use the Scopus list of covered journals as of 2018. We then remove journals with fewer than 3 citations in the previous 3 years and we remove journals with fewer than 4 years of coverage in the 1996-2018 period 3 . This leads us to field-wise lists of journals with sufficient information and relevance per field. As table S1 shows, the largest number of journals is available in the field of Medicine (6, 414) and the fewest in Neuroscience (494). Using the Scimago Journal Impact Factor (SJR) we partition each list into octiles. From each of the top four octiles, we randomly draw x journals, where x = 0.2 × Number of journals with sufficient information in that field. Thus for each field we obtain a set of 10% of randomly drawn journals representing the upper half of the Impact Factor distribution (seed equals 0). Figure S1 : Share of articles with usable affiliation information, by field.
Notes: The time series depict the share of articles with usable information. The upper panel depicts the share of articles with existing author and affiliation information in the total number of articles published. The lower panel depicts the share of articles thereof with perfect author and affiliation information, i.e. where the organisation type is available.
We remove observations where further information cannot be provided, because either affiliation information are missing or undefined. Affiliations are missing when, for example, the affiliation reporting follows a non-standard format. We call an article 'usable' if it provides affiliation information for at least one author. The share of articles with usable affiliations is very high in all fields; close to 100 percent and increasing over time. The upper panel of Figure   S1 shows the share of articles with existing author and affiliation information by field and over time. Scopus further distinguishes among affiliation profiles with confirmed and corresponding information (affiliation type, country address, etc.) and those without such information (unconfirmed). Thus, we further drop about 3.9M author-affiliation observations that are linked to unconfirmed affiliations. 4 On average, 15% of articles at least partially link to unconfirmed affiliation profiles. For the share by year and field see bottom panel of Figure S1 . The increase in the share of articles with unconfirmed affiliations, points to an increase in the variety of affiliations and increased difficulties in automatic parsing of such information. Third, we also remove 10 author-article observations where the author is "Anonymous", and a further 250 author-article observations where the author is a "collaborative unit" rather than a person. We continue with 47,581,417 author-article-field observations, that come down to 34,111,267 author-year-field observations (i.e. ignoring that an author can publish multiple times in a field and per year) or 23,961,829 author-year observations (i.e. ignoring that authors and articles can be assigned to multiple fields). Table S1 shows summary information for this data, i.e. the selected number of journals, authors and articles. The table lists for each field the number of journals used, the number of authors in the respective field, the total number of documents and the final number of articles used. "Journals Total" is the universe of journals in this field as indexed by Scopus. "Journals Coverage > 5 years" is the number of journals for which Scopus indexed at least 5 years during the 1996-2018 period. "Journals Sampled for Study" is the number of randomly sampled journals from all journals with sufficient coverage. "Authors Total" is the number of authors unique in that field that published in the randomly sampled journals between 1996 and 2018 as identified by the Scopus author-ID. "Articles Total" is the number of articles published in the randomly sampled journals. "Articles Used in Study" is the number of articles with usable information on affiliations and "Articles Share" is the share of used articles over total number of articles.
Articles can appear several times if the journal in which they are published is categorized into two or more different research field. Articles are counted in as many fields as the journal is categorized in, which can be up to seven. The average number of assigned fields for journals with more than one field is 2.29 fields and 76% are counted in just two different fields. Authors Notes: The table reports the number of journals attributed to a field, the number of journals with sufficient coverage during the sample period, and the final number of sampled journals. It further reports the number of authors unique to the field during the sample period, and the total number of published and used publications. A publication is used if it contains complete affiliation information.
appear several times if they publish in more than one field. That implies that we capture authorfield pairs which avoids assigning an author so a single field based on our own judgement. The 
B Identifying multiple affiliations
To identify multiple affiliations we rely on authors' affiliation information on articles in the Scopus database. Counting affiliations from publications has the advantage of being available at a large scale and with high coverage (as opposed to, e.g. CVs or university websites). Publication data however need to be stratified. The share of articles with affiliation information ('usable articles') is about 99% in all fields except Arts/Humanities (92%) and Social Sciences (95%) (see Table S1 , and Figure S1 ). We say an author holds multiple affiliations if Scopus reports at least two distinct affiliation profiles for this author. We undertake two corrections to 
C Counting multiple affiliations
With a denoting authors and a M denoting multi-affiliation authors, i.e. authors with at least two different affiliations, in country c in field f and year of publication t, we calculate the average country-year share of authors with multiple affiliations as
Likewise, when aggregating over fields, we can calculate the average share of authors with multiple affiliations as by field as
(2)
Alternatively to averaging directly across countries or fields, we can average in two steps by first calculating the country-field level average share
and then take the average over these values either by country or field:
(3)
(4) Table S3 shows s f,t , i.e. the share of authors with multiple affiliations by field and year (averaging over all countries). The share of authors with multiple affiliation is highest in Neuroscience and Chemistry and lowest in SHH. Observed growth in the occurance of multiple affiliation authors between 1996 and 2018 was also highest in Chemistry with 167% and Biochemistry with 79%. The average growth across fields was 74%. While the average share is lowest in Social Sciences in 2018, it still increased by 36.5% compared to 1996. Figure S2 shows the growth by field using the shares s f,t and illustrates similar patterns as Figure S3 which corresponds to Figure 1 in the main article. Figure S4 shows the annual share of authors with multiple affiliations for the 40 countries in our data. The overview shows that the share of authors with multiple affiliations increased in most countries, but that the increase had been stronger in some countries than in others.
Particularly strong increases can be observed in Argentina, Finland, France, Germany, Russia, Singapore, Spain and Portugal. Notes: The table shows the share s f,t [equation (2)] of authors with multiple affiliations by field and year. In each year we count unique authors based on their Scopus author ID. "Overall Growth" is the percentage increase in the share of authors with multiple affiliations from 1996 to 2018. 
D Affiliations in multiple countries
An author is marked as having foreign affiliations if we observe a second affiliation in a country that is different from the country of the main affiliation. We assume the first listed affiliation to be the main affiliation, and hence take the country of the first affiliation as home country of the researcher. Figure S5 shows the evolution of the share of authors with foreign affiliations over time.
From here it appears that the increase in multiple affiliations is due to increases in within-country affiliations rather than in affiliations abroad. Still, affiliations abroad constitute an overall substantial share in all multiple affiliations.
We depict the share of multiple affiliation authors with co-affiliations abroad for all countries in our data for the period 1996 to 1999 in Figure S6 . Notes: The table shows the share of the respective multiple affiliation combination on all author-article observations. <3  <3  <3  <3  <3  <3  <3  <3  <3  4.1  <3  <3  <3  <3  Other  <3  <3  <3  <3  <3  <3  <3  <3  <3  <3  <3  <3  <3  <3 Notes: The table shows the share of the respective multiple affiliation combination on all author-article observations with multiple affiliations. Combinations that occur less than 3% in any discipline are grouped as "Other".
